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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS 

 

The release of over five million cubic yards from the Tennessee Valley Authority’s Kingston, 

Tennessee facility in December 2008, which flooded more than 300 acres of land, damaging 

homes and property, is a wake-up call for diligence on coal combustion waste disposal units. We 

must marshal our best efforts to prevent such catastrophic failure and damage. A first step toward 

this goal is to assess the stability and functionality of the ash impoundments and other units, then 

quickly take any needed corrective measures. 

 

This assessment of the stability and functionality of the Rush Island Power Station Ash Pond 

management unit is based on a review of available documents and on the site assessment 

conducted by Dewberry personnel on Wednesday, September 29, 2010. We found the supporting 

technical documentation adequate (Section 1.1.3). As detailed in Section 1.2.5, there are two 

recommendations based on field observations that may help to maintain a safe and trouble-free 

operation.  

 

In summary, the Rush Island Power Station Ash Pond is SATISFACTORY for continued safe 

and reliable operation, with no recognized existing or potential management unity safety 

deficiencies. 

 

PURPOSE AND SCOPE 
 

The U.S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate 

the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e., 

management unit) from occurring at electric utilities in an effort to protect lives and property 

from the consequences of a dam failure or the improper release of impounded slurry.  The EPA 

initiative is intended to identify conditions that may adversely affect the structural stability and 

functionality of a management unit and its appurtenant structures (if present); to note the extent 

of deterioration (if present), status of maintenance and/or a need for immediate repair; to 

evaluate conformity with current design and construction practices; and to determine the hazard 

potential classification for units not currently classified by the management unit owner or by 

a state or federal agency.  The initiative will address management units that are classified as 

having a Less-than-Low, Low, Significant or High Hazard Potential ranking. (For Classification, 

see pp. 3-8 of the 2004 Federal Guidelines for Dam Safety) 

 

In February 2009, the EPA sent letters to coal-fired electric utilities seeking information on the 

safety of surface impoundments and similar facilities that receive liquid-borne material that store 

or dispose of coal combustion waste.  This letter was issued under the authority of the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section 

104(e), to assist the Agency in assessing the structural stability and functionality of such 
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management units, including which facilities should be visited to perform a safety assessment of 

the berms, dikes, and dams used in the construction of these impoundments. 

 

EPA requested that utility companies identify all management units including surface 

impoundments or similar diked or bermed management units or management units designated as 

landfills that receive liquid-borne material used for the storage or disposal of residuals or by-

products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler 

slag, or flue gas emission control residuals.  Utility companies provided information on the size, 

design, age and the amount of material placed in the units.  The EPA used the information 

received from the utilities to determine preliminarily which management units had or potentially 

could have High Hazard Potential ranking. 

 

The purpose of this report is to evaluate the condition and potential of waste release from the 

management units that have not been rated for hazard potential classification.  This evaluation 

included a site visit.  Prior to conducting the site visit, a two-person team reviewed the 

information submitted to EPA, reviewed any relevant publicly available information from state 

or federal agencies regarding the unit hazard potential classification (if any) and accepted 

information provided via telephone communication with the management unit owner. Also, after 

the field visit additional information were received by Dewberry & Davis LLC about the Rush 

Island Power Station Ash Pond that were reviewed and used in preparation of this report. 

 

Factors considered in determining the hazard potential classification of the management units(s) 

included the age and size of the impoundment, the quantity of coal combustion residuals or by-

products that were stored or disposed of in these impoundments, its past operating history, and 

its geographic location relative to down gradient population centers and/or sensitive 

environmental systems.   

 

This report presents the opinion of the assessment team as to the potential of catastrophic failure 

and reports on the condition of the management unit(s).   

 

LIMITATIONS 

The assessment of dam safety reported herein is based on field observations and review of 

readily available information provided by the owner/operator of the subject coal combustion 

waste management unit(s).  Qualified Dewberry engineering personnel performed the field 

observations and review and made the assessment in conformance with the required scope of 

work and in accordance with reasonable and acceptable engineering practices.  No other 

warranty, either written or implied, is made with regard to our assessment of dam safety. 
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1.0 CONCLUSIONS AND RECOMMENDATIONS 

 

1.1 CONCLUSIONS 

Conclusions are based on visual observations from a one-day site visit, September 

29, 2010, and review of technical documentation provided by Rush Island Power 

Station, AmerenUE. 

1.1.1 Conclusions Regarding the Structural Soundness of the Management 

Unit(s) 

The ash pond did not appear to have any significant structural concerns 

during the site visit.  Furthermore, AmerenUE weekly, annual and special 

inspection reports show no record of any serious structural instability of 

the ash pond.  

1.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of the 

Management Unit(s) 

AmerenUE provided Dewberry with a copy of the Rush Island Permit 

Report (referred to as permit report when reference in the subsequent 

sections of this assessment report) that was submitted as part of the plant’s 

application for a registration permit from Missouri Department of Natural 

Resources, see Appendix A Document 4.  The permit report included 

Hydrologic/Hydraulic information confirming the pond’s capacity to 

contain the 100-year storm event, based on specific conditions of the ash 

pond. 

A hydrology/hydraulics analysis for the ash pond during a100-year rainfall 

event considered numerous parameters, including pond elevation of 398 

feet, a slope stability permanent pool elevation limit of 403 feet, an 

embankment low point elevation of 408.2 feet, and a fully open/closed 

pond outlet condition.  Consequently the report maintains that proper 

containment of a 100-year rainfall event is achieved considering the 

desirable operating water surface elevation and no emergency spillway is 

required.      
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1.1.3 Conclusions Regarding the Adequacy of Supporting Technical 

Documentation 

The supporting technical documentation was found adequate for the 

proper completion of this report.  Technical documentation reviewed is 

referenced in Appendix A, Documents 3 thru 5. 

1.1.4 Conclusions Regarding the Description of the Management Unit(s) 

The description of the ash pond provided by AmerenUE was an accurate 

representation of what Dewberry observed in the field. 

1.1.5 Conclusions Regarding the Field Observations 

During the site visit, Dewberry was provided access to all areas in the 

vicinity of the ash pond.  The pond embankment and outlet structure 

showed no visible signs of significant erosion, seepage, overstress, 

settlement, shear failure or other signs of instability.  Visual inspection of 

the exterior embankment was limited due to thick vegetation.  There were 

no indications of unsafe conditions or need for remedial action.   

There were minor erosion areas from road runoff and a minor seepage area 

on the north eastern most side of the embankment, see Appendix C 

Document 7: Dam Inspection Checklist Form. 

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of 

Operation 

Maintenance and methods of operation both appear to be adequate.  

During the site visit, the pond embankments interior slopes were in the 

process of being rehabilitated as a result of AmerenUE annual inspections.  

Interior embankment slopes were being repaired due to wave action 

erosion and riprap lining was being placed to protect against future 

embankment degradation due to continual wave action. 

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and 

Monitoring Program 

The surveillance and monitoring program appears to be adequate.  Weekly 

and annual inspections of the ash pond are periodically completed by 

AmerenUE operating personnel.  Technical documents supplied to 

Dewberry included site plans that detail ash pond discharge, piping and 

sampling system.  The site visit confirmed staff gages used for monitoring 
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water surface elevations within the pond and at the pond discharge area 

(Mississippi River).  See Appendix A Document 3: Rush Island Site Plans 

and Appendix B for site photographs. 

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable 

Operation 

The facility is SATISFACTORY for continued safe and reliable 

operation.  No existing or potential management unit safety 

deficiencies are recognized.  Acceptable performance is expected 

under all applicable loading conditions (static, hydrologic, seismic) in 

accordance with the applicable criteria. 

1.2 RECOMMENDATIONS 

1.2.1 Recommendations Regarding the Structural Stability 

The permit report gives a summary of soil strengths of the embankments 

and foundation of the ash pond based on SPT (Soil Penetration Test) 

sampling, Shelby tube sampling, and Cone penetration testing.    An 

analysis of theses consequently resulted in the need to limit permanent 

pool elevations to 403 feet, with the exclusion of temporary rises in pool 

elevations to more than 403 feet following major rainfall events.  This 

limit would ensure the structural stability of the embankment slopes.  

Frequent inspections should be performed at least once per month during 

optimal weather conditions to monitor and record pool elevations.  Pool 

elevations should also be monitored periodically after significant rain 

events to ensure pool elevation increases higher than the allowable 403 

feet are reduced to 403 feet or less within an adequate time frame. 

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety 

The permit report recommends the operating water surface elevation of the 

ash pond should be no higher than 398 feet, and a full 27 acres of water 

surface should be available.  Periodic monitoring of water surface 

elevations, not to exceed 398 feet, as well as identification and removal of 

ash deltas above a 398 foot elevation (limiting water surface acreage) is 

recommended to ensure hydrologic/hydraulic safety of the ash pond.  The 

development of an operating procedure to monitor water elevation and 

maintain waste elevations is recommended. 

 



DRAFT 

Rush Island Power Station  1-4 

AmerenUE  Coal Combustion Waste Impoundment 

Festus, Missouri  Dam Assessment Report 

1.2.3 Recommendations Regarding the Description of the Management 

Unit(s) 

No recommendations appear warranted at this time. 

1.2.4 Recommendations Regarding the Field Observations 

It should be noted that although visual inspections of the ash pond 

embankment and outlet structure showed no visible signs of significant 

erosion, seepage, overstress, settlement, shear failure or other signs of 

instability, minor areas of concerns were noted.  It is recommended that 

the utility monitor the erosion and seepage areas to ensure problems are 

not developing. 

1.2.5 Recommendations Regarding the Maintenance and Methods of 

Operation 

A need for slope maintenance for the external embankment is necessary to 

limit the growth of vegetation and facilitate visual dam inspection.  It 

should be noted that in 2006, the Corps of Engineers armored with rip-rap 

the entire length of the Isle du Boise Creek bank adjoining the ash pond.  

Careful consideration should be taken in monitoring signs of erosion of 

the ash pond external embankment due to flood waters of either the Isle du 

Bois Creek or the Mississippi River. 

1.2.6 Recommendations Regarding the Surveillance and Monitoring 

Program 

No recommendations appear warranted at this time. 

1.2.7 Recommendations Regarding Continued Safe and Reliable Operation 

No recommendations appear warranted at this time. 
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2.0 DESCRIPTION OF THE COAL COMBUSTION WASTE MANAGEMENT 

UNIT(S) 

 

2.1 LOCATION AND GENERAL DESCRIPTION 

Rush Island Power Station is located near the southeastern limits of Jefferson 

County in Festus, Missouri.  The plant is operated by AmerenUE.  It was built 

within a delineated FEMA floodplain, bordering the Mississippi River on its east 

side and situated just north of the Isle du Bois Creek.  This facility is a coal-fired 

power station that currently maintains a settling pond to hold fly ash by-products.  

See Appendix A, Document 1 and 2 for a site map and aerial photograph of the 

power station, respectively.  The total drainage area of the plant is 261 acres. 

The Rush Island Power Station was built in the early 1970’s.  The station has a 

diked ash pond, commissioned in 1976, that is a ring levee said to have been 

constructed of material from the surrounding floodplain.  It should be noted that the 

current layout of the ash pond deviates from the original.  What was once designed 

to be a larger settling pond is now composed of an ash disposal area and a small 

polish pond used for final settlement.  The ash disposal area was created by the 

addition of an internal divider dike; date of construction of said divider is unknown. 

As described in the permit report and verified through field observations, north of 

the dike the ash pond is full and has excavated pits for ash disposal.  Ash is 

disposed into the individual pits using a wetted dry ash nozzle, making it possible to 

minimize water and ash mix.   

It should be noted that summaries contained within this review are pertaining to the 

complete area of the ash pond, considering both the ash disposal area and the polish 

pond are located within the original ring levee.  Therefore for the purpose of this 

assessment, the ash disposal area and polish pond together compose the ash pond as 

a complete unit. 

 

2.2 SIZE AND HAZARD CLASSIFICATION 

The ash pond has a reservoir area of 29 acres of active water storage and a 

maximum height of dam of 46 ft (see Table 2.2a). 
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Table 2.2a: CCW Diked Pond Dimensions and Size 

  Ash Pond 

Dam Height (ft) 46 
1
 

Crest Width (ft) 14 
1
 

Side Slopes H:V 3:1 
1
 

Top Elevations (ft) 408.2 - 412.2 
1
 

1- Appendix A, Document 4: Missouri Department of 

Natural Resources Application for Registration Permit. 

The classification, based on the height of dam, is intermediate in accordance with 

the USACE Recommended Guidelines for Safety Inspection of Dams ER 1110-2-

106 criteria (see Table 2.2a for size classification criteria). 

Table 2.2b: USACE ER 1110-2-106 

Size Classification 

Category 

Impoundment 

Storage (Ac-ft) Height (ft) 

Small 50 and < 1,000 25 and < 40 

Intermediate 1,000 and < 50,000 40 and < 100 

Large >  50,000 > 100 

 

The ash pond is categorized as an industrial water retention dam according to the 

Regulations of the Missouri Dam and Reservoir Safety Council of the Missouri 

Department of Natural Resources.  It is further described to have a Class III 

Environmental Site Classification, as it is considered to exhibit no threat to life 

downstream of the dam in the event of failure.  Dam failure would result in 

immediate discharge into the Mississippi River and the economic, environmental, 

and lifeline losses of the impoundment would generally be limited to the owner.  

Dewberry has conducted a qualitative hazard classification based on 2004 Federal 

Guidelines for Dam Safety classification, shown in Table 2.2c.   

Table 2.2c: FEMA Federal Guidelines for Dam Safety 

Hazard Classification 

 Loss of Human Life Economic, Environmental, 

Lifeline Losses 

Low None Expected Low and generally limited to owner 

Significant None Expected Yes 

High Probable. One or more 

expected 

Yes (but not necessary for 

classification) 

 

The ash pond has a Low Hazard Classification. 
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2.3 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN 

THE UNIT(S) AND MAXIMUM CAPACITY 

The ash pond receives fly ash by-products and processing water as well as all plant 

site runoff.  Data reviewed by Dewberry did not include the volume of residuals 

stored in the ash pond at the time of inspection.  During the site visit the actual pool 

elevation was noted to be lower than the normal pool elevation of 396 feet.  

Decrease in pool elevation was due to the need to facilitate interior slope 

rehabilitation and protection.  Pool elevations range anywhere from 384 feet to 390 

feet, at any given time during construction. 

Table 2.3: Maximum Capacity of Unit 

Ash Pond 

Surface Area (acre)
 29 

Current Storage Capacity (cy)
 Information Not Available 

Current Storage Capacity (acre-ft) Information Not Available 

Total Storage Capacity (cy)
1 269,717 

Total Storage Capacity (acre-ft)
1
 167.19  

Crest Elevation (ft) 408.2 - 412.2 

Normal Pond Level (ft) 396 
1- Appendix A Document 4: Missouri Department of Natural Resources 

Application for Registration Permit. 

 

2.4 PRINCIPAL PROJECT STRUCTURES 

2.4.1 Earth Embankment 

The original design layout for the ash pond is now composed of an ash 

disposal area and a smaller ash pond divided by an internal dike.  The top 

elevation of the ash pond remains within range of the original design top 

elevation of 410 feet.  Based on the provided site plans, both internal and 

external embankment slopes were designed to be 3H:1V.  During the site 

visit, the small polish pond was under construction for the rehabilitation 

and riprap protection of the internal slopes, as requested in the permit 

report. 

2.4.2 Outlet Structure 

The pond outlet structure is located in the northeast corner of the ash pond.  

The structure consists of an overflow structure (a vertical riser with design 
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top of 388.00 feet) connected to outlet conduit (a 24 inch diameter high 

density polyethylene, HDPE).  A skimmer boom is located around the 

riser, both of which are made accessible through a metal platform.  The 24 

inch diameter HDPE is contained within the previous outlet conduit, a 36 

inch diameter corrugated metal pipe (CMP), and is held in place by filling 

voids between the two pipes with grout/flowable fill.  The outlet pipe has 

two CO2 control valves and a sampling pump that regulate discharge.  Site 

plans indicate a design inlet invert of 382.54 feet and a design outlet invert 

of 372.49 feet.  The ash pond has no emergency spillway. 

 

2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN 

GRADIENT 

Aerial photography shows no critical infrastructure could be indentified within five 

miles downstream of the Rush Island Power Station ash pond.  The downstream 

town, St. Genevieve, is located approximately 16 miles south of the plant.   
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS 

 

Summary of Reports on the Safety of the Management Unit 

AmerenUE provided weekly and annual inspection documents as well as special 

inspection reports.  Weekly and annual inspection documents provided were 

conducted by plant personnel while special inspection reports were completed by a 

professional engineer at Reitz & Jens, Inc. The following is a list of reports 

provided: 

• Rush Island Fly Ash/Bottom Ash Pond Weekly Inspection Check Sheets, 

dated August 26, 2010/September 03, 2010 and September 10, 2010. 

• Rush Island Ash Pond Inspection Check Sheets, dated January 21, 2010 and 

November 23, 2010. 

• AmerenUE Dam Inventory and Inspection Program, dated August 2007. 

• Rush Island Permit Report Fly-ash Pond Levee System Dam Safety 

Registration Analysis MO 40179, dated April 6, 2010. 

The weekly inspection sheets report the ash pond to be in good conditions and 

having no evidence of a problem.  Notes were included on the inspection reports to 

monitor seepage, erosion and the vegetative growth along the earthen embankment.  

These notes included: 

• Seepage spot on the NE, condition requires regular observation to ensure 

that the condition does not become worse. 

• West slope slide, will fix with ash pond work that has begun, condition 

requires regular observation to ensure that the condition does not become 

worse. 

• Vegetative growth increase from 18 inches to 2.5 feet, item needing minor 

maintenance and/or repairs within the year.  The safety or integrity of the 

item is not yet imperiled.  Page is 3-1 

The January 21, 2010 annual inspection document concludes that there are no dam 

safety concerns and the items listed were maintenance type activities that should be 

addressed over the next year. Maintenance items included were: 

• Reestablish interior slope of embankment and armor with riprap. 

• Armor outfall discharge area to prevent scouring. 

• Repair wheel ruts to prevent further rutting and drainage problems. 
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• Quarterly mowing of bottom ash pond slopes to extend at least 15 feet 

beyond the downstream toe. 

• Video inspection of outfall pipes to detect voids, deterioration or 

deformities. 

• Clean staff gages and re-label or install new staff gage.   

The November 23, 2009 annual inspection document concludes that there are no 

dam safety concerns and the items listed were maintenance type activities that 

should be addressed over the next year. Maintenance items included were: 

• Monitor minor seepage areas on east exterior slope near the toe of dam. 

• Rutting and erosion gullies should be repaired. 

• Control vegetation on interior slopes. 

• Protect interior slope from erosion at south end of pond with riprap armor. 

• Clean staff gages and re-label or install new staff gage. 

• Video inspection of outfall pipes to detect voids, deterioration or 

deformities.   

The AmerenUE Dam Inventory and Inspection Program, dated August 2007 and the 

Rush Island Permit Report Fly ash Pond Levee System Dam Safety Registration 

Analysis MO 40179, dated April 6, 2010 are both more detailed reports that give 

recommendations for maintenance of the ash pond as well as hydrologic 

evaluations. The reports are similar in nature with the exception that the latter 

provides a more accurate and up to date version of the current conditions of the ash 

pond.  See Appendix A Document 4: Missouri Department of Natural Resources 

Application for Registration Permit. 

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL 

PERMITS. 

The ash pond is categorized as an Industrial Water Retention Dam with a Class III 

Environmental Site Classification, according to Missouri DNR, Dam and Reservoir 

Safety regulations. Missouri DNR requires dam operators to obtain a registration 

permit for all dams with a height greater than 35 feet.  In April 2010, AmeronUE 

submitted a registration permit application, complete with a permit report for its ash 

pond, see Appendix A Document 4.  The impoundment was issued a Missouri State 

Operation Permit for 2009; Permit No. MO-0000043, see Appendix A Document 5. 
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3.2 SUMMARY OF SPILL/RELEASE INCIDENTS 

Data reviewed by Dewberry did not indicate any spills, unpermitted release, or 

other performance related problems with the dam over the last 10 years. 
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION 

 

4.1 SUMMARY OF CONSTRUCTION HISTORY 

4.1.1 Original Construction 

Rush Island Power Station was built in the early 1970’s and its ash pond 

was commissioned in 1976.  The original design proposed a dam height of 

57 feet with a crest elevation of 410 feet. 

4.1.2 Significant Changes/Modifications in Design since Original 

Construction 

The current layout of the ash pond has been modified from the original 

design shown in the provided site plans, see Appendix A Document 3.  

The area originally designated for a large settling pond is now composed 

of an ash disposal area and a smaller ash pond used for final settlement.  

The ash disposal area was created by the addition of an internal divider 

dike; date of construction of the divider dike is unknown.   

The original site plans also indicate two outfall pipes.  Based on field 

observations as well as further inspection of provided documents, it seems 

only one outfall pipe is considered operational.  Plans have been provided 

that show modifications made to this outfall pipe to install EPA required 

monitoring devices that include a sample pump and CO2 valves and 

injectors.  Site plans for the modifications are dated August 1991.  

4.1.3 Significant Repairs/Rehabilitation since Original Construction 

No significant repairs or rehabilitation have been completed for the ash 

pond since its original design.  No evidence of repairs or rehabilitation due 

to prior release, failures or patchwork have been recorded and no visible 

signs could be found in the visual site assessment  to indicate the contrary.   

4.2 SUMMARY OF OPERATIONAL PROCEDURES 

4.2.1 Original Operational Procedures 

The  fly ash by-products, processing water and plant site runoff are 

directed into the ash pond through a side channel.   
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4.2.2 Significant Changes in Operational Procedures and Original Startup 

No documents provided confirm significant changes in operational 

procedures and original startup. 

4.2.3 Current Operational Procedures 

Current operational procedures remain unchanged from the original 

operational procedures. 

4.2.4 Other Notable Events since Original Startup 

No additional information was provided of other notable events impacting 

the operation of the pond. 
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5.0 FIELD OBSERVATIONS 

 

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS 

Dewberry personnel Jeffrey Crabtree, P.E. and James Filson, P.E. performed a site 

visit on September 29, 2010 in company with the participants. 

The site visit began at 9:00 AM. The weather was 80 degrees Fahrenheit, sunny, 

and dry. Photographs were taken of conditions observed. Please refer to 

photographs in Appendix B and the Dam Inspection Checklist in Appendix C. 

Selected photographs are included here for ease of visual reference. All pictures 

were taken by Dewberry personnel during the site visit. 

The overall assessment of the dam was that it is in satisfactory condition and no 

significant findings were noted. 

5.2 ASH POND 

5.2.1 Crest 

The crest of the ash pond showed no signs of significant depressions, 

tension cracks or other indications of settlement or shear failure.  Figure 

5.2.1-1 shows the typical crest condition of the embankment. 

 

Figure 5.2.1-1:  Typical crest condition of embankment, South. 
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5.2.2 Upstream/Inside Slope 

The inside embankment of the ash pond was under rehabilitation during 

the site assessment.  Riprap armor was placed along inside slopes of pond 

to protect against wave action erosion.  Figure 5.2.2-1 and Figure 5.2.2-2 

show completed rehabilitation along interior slopes and groins on the 

south end of ash pond. 

 

Figure 5.2.2-1: Riprap armored interior slopes of ash pond 

protected against wave action erosion, Southwest. 

 

Figure 5.2.2-2: Riprap armored interior slope of ash pond. 
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5.2.3 Downstream/Outside Slope and Toe 

The external embankment has medium to heavy vegetative cover ranging 

from tall grass to trees.  Some areas along the embankment were observed 

to have minimal grass cover and signs of minor erosion due to roadway 

runoff or the use of maintenance equipment.  There were no scarps, 

sloughs, bulging, cracks or depressions observed along the embankment 

indicating slope instability.  No evidence of spills, release or performance 

related problems could be found through field observations. The pond 

borders the isle du Boise Creek on the southern portions of its 

embankment.  A five foot bench between the banks of the creek and the 

toe of the pond embankment exists.  This area was covered by medium to 

heavy vegetation.   Figure 5.2.3-1 shows the conditions of the external 

embankment. 

 

Figure 5.2.3-2: Ash pond external embankment with 

medium to heavy vegetative cover, Southeast. 

5.2.4 Abutments and Groin Areas 

The ash pond is a continuous dike and has no abutments.  See section 

5.2.2 for information regarding pond groin areas. 
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5.3 OUTLET STRUCTURES 

5.3.1 Overflow Structure 

The pond outlet structure is located in the northeast corner of the ash pond.  

The ash pond discharges to the Mississippi River through an overflow 

structure consisting of a vertical riser and 24 inch HDPE outlet pipe.  A 

skimmer boom is located around the riser and the structure is made 

accessible through a metal platform.  The overflow structure was not 

completely visible at the time of the site assessment.  Figure 5.3.1-1 shows 

both the active and inactive outlet structures for the ash pond. 

 

Figure 5.3.1-1: Ash pond inactive (left) and active (right) 

overflow structures, Northwest. 

5.3.2 Outlet Conduit 

The outlet conduit for the ash pond is a 24 inch diameter HDPE pipe.  This 

HDPE pipe is contained within the previous outlet pipe, a 36 inch 

diameter CMP, and is held in place by filling voids between pipes with 

grout/flowable fill.  The outlet pipe has two CO2 control valves and a 

sampling pump that regulates discharge water.  Site plans indicate a design 

inlet invert of 382.54 feet and a maximum design outlet invert of 372.49 

feet.  Staff gages at both the inlet and outlet ends of the conduit monitor 

waters levels.  Neither end of conduit could be seen as it was fully 

submerged.   Figure 5.3.2-1 shows the discharge area of ash pond outlet 

conduit. 
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Figure 5.3.2-1: Ash pond outlet to Mississippi River. 

5.3.3 Emergency Spillway 

The ash pond has no emergency spillway. 

5.3.4 Low Level Outlet 

A low level outlet was not observed for the ash pond.  Site plans provided 

to Dewberry did not indicate the presence of a low level outlet. 
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6.0 HYDROLOGIC/HYDRAULIC SAFETY 

 

6.1 SUPPORTING TECHNICAL DOCUMENTATION 

6.1.1 Flood of Record 

No documentation was provided to Dewberry regarding local flood 

records.  USGS River gages (USGS 07010000 and USGS 07020500) 

located along the Mississippi River both upstream and downstream of the 

power station show the largest peak flows occurred during 1903, 1927 and 

1993, see Exhibits 1 and 2.  These peak flows are comparable to 

Mississippi River 100 year discharges found in the Jefferson County FIS 

Study, see Exhibit 3.  Consequently it can be concluded that the flood of 

record is comparable to the base flood elevation of 405 feet as specified in 

Jefferson County FIRM dated April 5, 2006, Map Numbers 29099C0395E 

and 29099C0500E, see Exhibit 4 and 5. 

6.1.2 Inflow Design Flood 

The permit report indicates that the ash pond has the capacity to contain 

the 100-year storm event, considering an operating water surface elevation 

of 398 feet or lower and that ash deltas within the pond do not exceed 398 

feet of elevation.  Pond capacity was determined considering both the 24 

hour and 6 hour event, which considers 7.10 inch and 5.20 inch intensity, 

respectively.  The system results in a maximum pool elevation of 402.55 

feet, allowing 4.15 feet of freeboard to the lowest point of the top of dam. 

6.1.3 Spillway Rating 

No documentation was provided regarding the spillway hydraulics. 

6.1.4 Downstream Flood Analysis 

The ash pond is within an existing FEMA delineated floodplain, located 

along the Mississippi River.  The FEMA Flood Insurance Rate Map 

(FIRM) for Jefferson County, Map Numbers 29099C0395E and 

29099C0500E, indicates a 100-year flood elevation of 405 feet at the Isle 

du Bois Creek.  The United States Corp of Engineers has also completed a 

Flood Flow Frequency (FFF) study, in which the 100 year flood elevation 

along the Mississippi River at the plant location was determined to be 

403.7 feet.  Both base flood elevations, on the approved FIRM and in the 

FFF study, are below the ash pond top of embankment. 
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6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

Documents provided to Dewberry for review are adequate. 

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY 

Hydrologic and hydraulic results found in the permit report indicate the operating 

water surface elevation of the ash pond and the elevation of ash delta deposits 

should be kept at a elevation of 398 feet or less to ensure pond capacity.  During a 

100-year 24 hour storm event, the maximum pool elevation for the ash pond is of 

404.50 feet.  Compared to the lowest point along the pond embankment surveyed at 

408.12 feet, this would ensure a freeboard of 4.15 feet.  Failure of the ash pond due 

to overtopping of embankment during a 100-year storm event is improbable. 

 



DRAFT 

Rush Island Power Station 7-1 

AmerenUE Coal Combustion Waste Impoundment  

Festus, Missouri Dam Assessment Report  

 

7.0 STRUCTURAL STABILITY 

 

7.1 SUPPORTING TECHNICAL DOCUMENTATION 

7.1.1 Stability Analyses and Load Cases Analyzed 

The permit report includes a soil stability analysis of the ash pond 

embankment.  The stability analysis was based on the steady seepage 

surface that was calculated using the procedures referenced in the 

Missouri DNR 1989 Publication “Engineering Analysis of Dams”.     

Study results indicate that the stability safety factor for the ash pond 

embankment is equal to or greater than the minimum recommended values 

as long as permanent pool elevations do not exceed an elevation of 403 

feet.  The likelihood that pool elevations exceed this limit is low.  

Additionally such elevations would be subject to minimal duration. 

7.1.2 Design Parameters and Dam Materials 

Design parameters for the stability analysis were based on Standard 

Penetration Test sampling and 3 inch undisturbed thin walled Shelby tube 

sampling, derived from six drilled test holes as well as 5 cone penetrations 

tests.  Test hole and CPT logs indicate drilling was completed in August 

and September 2009, see Appendix A, Document 4: Missouri Department 

of Natural Resources Application for Registration Permit. 

A summary of design parameters used for the stability analysis, as they 

were derived from soil logs and testing, was not included as part of the 

permit report. 

7.1.3 Uplift and/or Phreatic Surface Assumptions 

No documentation was provided to Dewberry related to uplift calculations 

or assumptions made with respect to phreatic surface.   

7.1.4 Factors of Safety and Base Stresses 

The permit report lists safety factors resulting from the slope stability 

analysis at various cross sections along the ash pond embankment.  Safety 

factors related to the critical section are summarized in Table 7.1.4. 
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Table 7.1.4-1: Ash Pond Embankment, Critical Section Safety Factors 

Cross 

Section 

Stress 

Phase 

Seismic 

Force 

(g) 

Pool 

Elevation 

(ft) 

MO DNR 

Required 

Safety 

Factor 

Safety 

Factor 

7 Total None 407 1.5 1.7 

7 
Steady 

Seepage 
None 398 1.5 1.7 

7 
Steady 

Seepage 
0.046 398 1.0 1.5 

7 
Steady 

Seepage 
None 407 1.5 1.4 

7 
Steady 

Seepage 
None 403 1.5 1.5 

7 
Steady 

Seepage 
0.046 403 1.0 1.3 

 

The permit report limits structural stability of the ash pond embankment to 

an elevation of 403 feet.  The limitation is supported by the structural 

stability analysis summarized through safety factors.  

7.1.5 Liquefaction Potential 

Documents provided to Dewberry did not include an evaluation of 

liquefaction potential.   

7.1.6 Critical Geological Conditions 

Slope Stability summaries included in the permit report reference seismic 

forces of 0.046g, which match the 2008 USGS Seismic-Hazard Maps for 

Central/ Eastern United States, considering peak ground acceleration with 

a 10-percent probability of exceedance in 50-years, see Exhibit 6. 

The permit report states the seismic stability of the ash pond is adequate. 
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7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

Documents provided to Dewberry for review are adequate. 

7.3 ASSESSMENT OF STRUCTURAL STABILITY 

Overall, the structural stability of the dam appears to be satisfactory based on 

observations made during the site assessment visit by Dewberry and upon the 

review of the permit report provided.  See Appendix A, Document 4: Missouri 

Department of Natural Resources Application for Registration Permit and Appendix 

C, Document 6: Dam Inspection Checklist Form.   

• The embankment appears free of depressions.  No signs of significant 

erosion damage, cracks, or release material could be observed or found 

documented. 

• No indication could be found of major scarps, sloughs or bulging along the 

embankment of the ash pond. 

• No significant boils, sinks or uncontrolled seepage was observed along the 

embankment slopes, near groins, and at the toe of the embankment. 

• Safety factors generated from slope stability analysis meet minimum state 

criteria requirements. 

• Hydrologic and hydraulic analysis show the ash pond is adequately sized to 

confine the appropriate design storm event per requirements. 
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION 

 

8.1 OPERATING PROCEDURES 

The ash pond operates as a final settling pond for fly ash by-product, process water 

and site drainage runoff. 

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES 

AmerenUE developed and maintains both a dam safety program and an emergency 

procedure protocol.  Guidelines and regulations for each can be found in the Dam 

Safety Program for AmerenUE Non-Hydroelectric Facilities, dated September 4, 

2009 and the Emergency Plant Dam Failure/Loss of Integrity Procedures, dated 

December 5, 2002.  The AmerenUE dam safety program includes but is not limited 

to: 

• Duties and responsibilities of dam operating personnel, 

• Details regarding dam safety training requirements for operating personnel, 

• Weekly, annual and special inspection requirements specific to the Rush 

Island Power Station ash pond. 

Weekly, annual, and special inspection reports were provided to EPA for this 

assessment. 

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS 

8.3.1 Adequacy of Operating Procedures 

Based on the assessments of this report, operating procedures appear to be 

adequate. 

8.3.2 Adequacy of Maintenance 

Based on weekly, annual and special inspection documents provided by 

AmerenUE as well as the field inspection performed by Dewberry staff, 

there are no significant maintenance issues that clearly jeopardize the 

integrity of the ash pond.  Although maintenance procedures for both the 

ash pond and project facilities appear to be adequate, several maintenance 

recommendations have been included as part of the CCW Dam Inspection 

Checklist Form: 
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• Areas where erosion has occurred as a result of equipment traffic 

should be rehabilitated. 

• Tree encroachment along interior or exterior side of the ash pond 

embankment should be minimized.  Periodic maintenance of 

vegetation and tree growth is necessary, including at the toe of 

embankment. 

• Minor seepage in areas along the embankment should be closely 

monitored. 

• Water surface elevations for the ash pond should be closely 

monitored and recorded to ensure conformance to slope stability 

and hydrologic/hydraulic analysis limitations. 
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM 

 

9.1 SURVEILLANCE PROCEDURES 

As previously stated, weekly and annual inspections of the ash pond are 

periodically completed by AmerenUE operating personnel.  Special inspections, as 

needed, are also part of surveillance procedures.   

9.2 INSTRUMENTATION MONITORING 

9.2.1 Instrumentation Plan 

 

Discharge water, both entering and leaving the outfall structure, is 

monitored through a sampling system composed of sampling pumps, CO2 

valves, CO2 injectors and a sample control house.  Staff gages can be 

found at both the inlet and outlet end of the outfall structure for 

monitoring water surface elevations.  See Appendix A Document 3: Rush 

Island Site Plans and Appendix B for site photographs. 

No instrumentation used for monitoring slope stability was found during 

the site visit.  There is no ongoing program to monitor the stability of the 

Rush Island ash pond embankment slopes.  

 

9.2.2 Instrumentation Results 

 

No summaries or mention of instrumentation results could be found in 

documents provided to Dewberry by AmerenUE.  It is not clear how 

results for CO2 sampling are compiled, evaluated, and implemented in 

pond maintenance. 

No instrumentation results for slope stability monitoring could be found as 

there are no monitoring devices installed in the facility. 

 

9.2.3 Dam Performance Data Evaluation 

 

See section 9.2.2, above. 
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9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM 

9.3.1 Adequacy of Inspection Program 

Based on the data reviewed by Dewberry, including observations during 

the site visit, the inspection program is adequate. 

9.3.2 Adequacy of Instrumentation Monitoring Program 

Data reviewed by Dewberry and field observations confirmed some sort of 

instrumentation monitoring is in effect to monitor ash pond discharge. 

However, insufficient information was available to adequately rate the 

effectiveness of an instrumentation monitoring program. 

The Rush Island ash pond dike is not instrumented to monitor slope 

stability.  Based on the size of the embankments, the history of satisfactory 

performance, and the current inspection program, installation of a dike 

monitoring system is not needed at this time. 
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EXHIBITS 

Exhibit 1: USGS Peak Streamflow, 07010000 Mississippi River at St. Louis, MO 
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Exhibit 2: USGS Peak Streamflow, 07020500 Mississippi River at Chester, IL 
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Exhibit 3: FEMA Jefferson County FIS Study, Table 1-Summary of Discharges 
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Exhibit 4: FEMA Jefferson County FIRM, Map Number 29099C0500E 
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Exhibit 5: FEMA Jefferson County FIRM, Map Number 29099C0500E 
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Exhibit 6: USGS Seismic-Hazard Map for Central/Eastern US, 10%/50Years, 2008 
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Document 1: Site Map 

 

  
 

 

Document 2: Aerial Photograph 
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APPENDIX B 

 

 

 

 
Figure 1: Perimeter road near ash disposal area, Northwest. 

 

 

 

 
Figure 2: Ash disposal area, South. 

 

 



 
Figure 3: Ash pond external embankment with medium 

vegetation, Northwest. 

 

 

 

 
Figure 4: Ash pond external embankment with minimal ground cover and 

minor erosion from roadway runoff. 

 



 

 

 

 
Figure 5: Ash disposal area near discharge to ash pond. 

 

 

 

 
Figure 6: Ash pond outlet to Mississippi River, Southeast. 

 
 



 
Figure 7: Staff gage at ash pond discharge area, Mississippi 

River. Outlet fully submerged. 

 

 

 
Figure 8: Interior slopes of ash pond currently under rehabilitation, South. 

 



 

 

 

 
Figure 9: Inactive ash pond overflow structure. 

 

 

 

 
Figure 10: Access platform to ash pond overflow structure, Northwest. 

 

 



 

 

 

 
Figure 11: Ash pond, Northwest. 

 

 

 

 
Figure 12: Ash pond exterior embankment with heavy vegetation, Northwest. 

 



 

 

 

 
Figure 13: Ash pond exterior embankment erosion. 

 

 

 

 
Figure 14: Heavily eroded area along exterior embankment of ash pond. 

 

 

 

 

 



 

 

 

 
Figure 15: Downstream embankment of ash pond at Isle du Bois Creek.  (High 

water noted during assessment.  There is a 5’ bench from toe of embankment 

to creek.) 

 

 

 

 
Figure 16: Vegetative growth adjacent to top of ash pond embankment, 

North. (A contract is in place to clear trees.) 

 

 



 

 

 

 
Figure 17: Exterior embankment of ash pond along the tributary to Isle du 

Boise Creek. 

 

 

 

 
Figure 18: Ash disposal area, Northeast. 

 

 

 

 



 

 

 

 
Figure 19: Perimeter road near ash disposal area, Northwest.  

 

 

 

 
Figure 20: Perimeter road at top of the ash pond embankment, Southwest. 

 

 



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

1 

Site Name: Rush Island Date: September 29, 2010 

Unit Name: Ash Pond Operator's Name: AmerenUE 

Unit I.D.:  Hazard Potential Classification: High  Significant  Low X 

Inspector's Name: Jeffrey Crabtree, PE and James Filson, PE 

 

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
 

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  Annually  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    390-384’  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?    X 20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?   X       Is water entering inlet, but not exiting outlet?   X 

5. Lowest dam crest elevation (operator records)?  410        Is water exiting outlet, but not entering inlet?   X 

6. If instrumentation is present, are readings recorded 
(operator records)?  

 X       Is water exiting outlet flowing clear?  X  

7. Is the embankment currently under construction?  X   
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

 X       From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

X       At isolated points on embankment slopes?  X  

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  See Note       From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  N/A       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   N/A 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   See Note 23. Water against downstream toe?   X 

17. Cracks or scarps on slopes?  X  
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

#2 384’ to 390’ during construction to keep pond level down.  Normally Pool level is at 396’ 

#3 Can obtain from plans 

#4 No current instrument 

#7 Construction entails placement of riprap on interior slopes 

#12  #16 Not able to investigate – underwater 

#17 Minor erosion areas – from road runoff. 

#21 Seepage area NE side small isolated area – Noted on AmerenUE 2008 and 2009 annual inspections and is being monitored 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit MO-0000043 INSPECTOR  

Date 10/1/2004 to 9/30/2009 

Impoundment Name Rush Island Power Plant 

Impoundment Company AmerenUE 

EPA Region Region 7 

State Agency 

(Field Office) Address 
State of Missouri Department of Natural Resources 

Name of Impoundment Ash Pond – Outfall permit 002 SIC #4911 

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New    X     Update     

  Yes No 

Is impoundment currently under construction? X  

Is water or ccw currently being pumped into the impoundment? X  

IMPOUNDMENT FUNCTION: Storage (Ash pond and PH neutralization) 

Nearest Downstream Town Name: Ste. Genevieve 

Distance from the impoundment: 15 miles 

Location: 

Latitude  38 Degrees 07 Minutes 20.44 Seconds N 

Longitude  90 Degrees 15 Minutes 28.36 Seconds W 

State Missouri County Jefferson 

  Yes No 

Does a state agency regulate this impoundment?   X  

If So Which State Agency? 
State of Missouri  

Department of Natural Resources 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

X LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

The Ash pond was commissioned in 1976 and there is data available to determine the structural 

geology layers of the embankments.  The Dam in is in the process of obtaining the required permits 

for registration of the Dam with MO-Department of Natural Resources (DNR).  The construction at 

the unit is in the efforts of AmerenUE to meet the requirement for the registration permit.  The 

additional improvements will be gradual side slopes internal, armored (Rip-Rap – Class 3) internal 

slope and an added spillway.  Ameren has an annual inspection program and is concurrent with the 

maintenance program and this site.   

 

There were no sign or evidence of known major erosion, major seepage and/or failure at this site.  
The plans show the construction layering of the embankment which consist s of silty clay and clay 

material. 



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

4 

CONFIGURATION: 

 

  Cross-Valley     Side-Hill   X  Diked 

  Incised (form completion optional)    Combination Incised/Diked 

Embankment Height (ft) 46 Embankment 

Material 

Silty Clay, Clay 

Pool Area (ac)  104 ac Liner No 

Current Freeboard (ft) 14’normal;20’currently Liner Permeability No 
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TYPE OF OUTLET (Mark all that apply) 

N/A Open Channel Spillway (Currently part of construction and 

requirement for state Dam Permit) 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

X Outlet 

24” inside diameter  

 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

X 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the 

outlet? 

Not able to determine – pipe under water   

  

 No Outlet  

 
Other Type of Outlet  

      (specify): 
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 Yes No  

Has there ever been a failure at this site?   X  

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
 X  

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

 X 

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

 No- plans are available and have been requested from Ameren. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

Assessor will have documentation when requested data from Ameren clears the legal. 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

No-Only noted minor erosion and is part of Ameren Maintenance program. 
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